Few people are directly involved in production agriculture and there is need for an agriculturally literate public to make informed decisions (Doerfert, 2011) . Previous research in agricultural literacy has laid the foundation for current outreach initiatives by increasing understanding of messaging, delivery, and effectiveness (Frick et al., 1991; Hess and Trexler, 2011; Pense et al., 2006; Reidel et al., 2007) , but more research is needed as the industry and its challenges have evolved (Doerfert, 2011; Edgar and Rutherford, 2012; Hess and Trexler, 2011) .
For this reason, a research agenda was developed to guide agricultural researchers focused on social science discovery. Osborne (2007) noted a need to develop a national research agenda to focus research from colleges of agricultural and life sciences and related agencies to better understand the value and unique contributions of social science research in developing sound solutions for complex agricultural problems. To ensure quality research is completed, a research agenda was published by the American Association for Agricultural Education (Doerfert, 2011) .
The current research agenda identified key areas for research divided among six priority areas including the development of a priority area focusing on public and policymakers' understanding of agriculture and natural resources (Doerfert, 2011) . Hanjra and Qureshi (2010) noted "water is a key driver of agricultural production" (p. 365). Therefore, agricultural water is a critical element for creating a foodsecure future, but there have been high demands for water in industrial and urban uses along with increased concern for water quality in the environment (Hanjra and Qureshi, 2010; Oladele, 2012) . Climate change, population growth, continuing economic development, and the expansion of biofuel crops are all factors impacting the use of freshwater resources (Ridoutt and Pfister, 2010) . Therefore, government and non-government organizations are becoming more focused on water usage and demands. The success of water management is critical and depends on a delicate balance between environmental needs and human needs (Vörösmarty et al., 2010) . This has led to tension over water management at local, national, and international levels (Hanjra and Qureshi, 2010; Singletary and Daniels, 2004) .
One of the greatest challenges of our world is, and will continue to be, food security and natural resource preservation (Akeredolu et al., 2006; Ridoutt and Pfister, 2010) . Increased knowledge among the public and policy makers can help in creating policy that makes food production and water use more sustainable (Hanjra and Qureshi, 2010) . Fortunately, stakeholders such as agricultural students, teachers, cooperative extension agents, and industry professionals are becoming increasingly interested in public policy decisions, especially with regard to natural resources, environmental sustainability, and social responsibility as related to agricultural production (Singletary and Daniels, 2004; Connors et al, 2004) . Therefore, increasing educational outreach and communication is essential to create an informed public who can make the appropriate decisions to protect our most important natural resource: water. Because a needs assessment has been identified as an essential element to successful communications campaigns (Barnard and Parker, 2012; Rice and Atkin, 2013) , research that establishes and affirms effective communication practices is valuable to improve understanding about how to identify audiences, target audiences, identify opportunities for learning, and identify potential challenges (Guth and Marsh, 2006) .
Communication campaign design should begin with a needs assessment to identify learning opportunities, possible barriers, and potential outcomes (Barnard and Parker, 2012; Rice and Atkin, 2013) . Organizations should identify and target specific segments of a population rather than trying to reach broad audience groups (Guth and Marsh, 2006; Marshall and Johnston, 2010; Rice and Atkin, 2013) . "Audience analysis is an ongoing, iterative process that informs you of the best ways to appeal to your audience, develop your influence and, when appropriate, change their behavior as your campaign story moves towards its conclusion" (Barnard and Parker, 2012, p. 77) . Basically, if audiences are specific on certain characteristics, messages designed to meet the needs of those characteristics have increased effectiveness because they were tailored to the intended audience (Rice and Atkin, 2013) .
Selecting specific segments of an audience to reach via planned, targeted communication strategies has been identified as an important part of communication campaign development (Guth and Marsh, 2006; Marshall and Johnston, 2010; Rice and Atkin, 2013) . The word audience, though a commonly used term, is the collective term for those who receive a communication campaign's message. McQuail (2005) elaborated "audiences are both a product of social context (which leads to shared cultural interests, understandings and information needs) and a response to a particular pattern of media provision" (p. 396). Therefore, although audiences consist of many individuals with no ties to one another, they are defined and connected in some way (McQuail, 2005) . Demographic information such as age and gender can define an audience, but they can also be defined by geographic location, income, political beliefs, and other traits (McQuail, 2005; Rice and Atkin, 2013) . "Audiences may be thought of by communicators in terms of their tastes, interests, capacities or their social composition and their location" (McQuail, 2005, p. 417) . Additionally, how audience members utilize media (including television, print, electronic, or social) depends on their personal realities (McQuail, 2005) . In other words, previous research has shown audience members consume media based on what they need, think, and, even, feel. Thus, for messaging to be effective, audience members should be targeted by appealing to their needs, beliefs, and feelings (Barnard and Parker, 2012; McQuail, 2005) .
Constructivism is a theory describing how an individual actively participates in the development of knowledge through their own cognition (Doolittle and Camp, 1999) . The theory has multiple tenets and is often described as a continuum that is divided into three broad categories: cognitive constructivism, social constructivism, and radical constructivism (Doolittle and Camp, 1999) . Social constructivism emphasizes learning as collaborative in nature and asserts knowledge is a result of social interaction shared among individuals rather than being an entirely individual experience (University of California, 2014; Doolittle and Camp, 1999) . In other words, humans view their own experiences through language and cultural lenses, which are the frameworks for how humans experience reality (University of California, 2014). Thus, to target specific groups of people, their linguistic and cultural predispositions and experiences must be considered (McQuail, 2005; University of California, 2014) .
Water has been undoubtedly described as our most important resource, yet it has been constantly threatened by human activities (Vörösmarty et al., 2010) . The demand for freshwater has only risen, with industry needs, agricultural needs, and the continued growth of human populations (Hanjra and Qureshi, 2010; Oladele, 2012; Ridoutt and Pfister, 2010) . Consumers' demands have affected water used in agriculture and industry, which has caused tension (Ridoutt and Pfister, 2010; Singletary and Daniels, 2004) . Thus, to improve the sustainability of water use there is a need for consumers to be educated about water including how it is used, how it is threatened, and strategies to make water consumption sustainable (Hanjra and Qureshi, 2010; Ridoutt and Pfister, 2010) . Centers such as the Arkansas Water Resources Center (AWRC) were created by the Water Resources Research Act at Land-Grant institutions. The AWRC works in collaboration with the U.S. Geological Survey (USGS) and the National Institute for Water Resources (NIWR) to help local, state, and federal agencies manage water resources by conducting research on water usage, water quality, and water sources. A strategic goal of the AWRC is to provide outreach to stakeholders (i.e., students, faculty, and staff) about water usage. Therefore, communication campaign research must be completed for outreach goals to be defined.
The popularity of perception studies has increased dramatically, at universities and organizations worldwide, with a goal to report on diverse situations and circumstances. Multiple studies undertaken by the object constraint language (OCL) and the growing number of researchers undertaking such studies is a reflection of the growing popularity (Chimiak-Opoka and Lenz, 2013) . The purpose of this study was to quantitatively assess current University of Arkansas (UA) students' perceptions of the AWRC in an effort to define future communication campaign goals. The following research objectives were developed to guide this study:
1. Determine current UA students' perceptions of water resources and issues. 2. Determine current UA students' level of interest in water resources and issues. a. Determine current UA students' perceptions of the AWRC. b. Determine current UA students' level of interest in receiving information about the AWRC. 3. Determine the relationships between university student interest, awareness, and concern of water issues. 4. Determine the relationship between students' class experiences, their interest in learning more about the AWRC, and their interest, awareness, and concern for water issues.
POPULATION OF ThE STUDy AND METhODOLOGy
This research was a descriptive-correlational study utilizing survey methodology. The population of the study was (N = 24,537) current students enrolled at the University of Arkansas. A sample size was determined using a Survey System calculator (Spatz, 2008) . With a confidence level of 95% and a margin of error of 5%, the sample size needed was 378 (SurveySystem, 2013) . The researchers selected the sample group of current UA students based on convenience sampling where subjects are chosen because of their availability (McMillan and Schumacher, 2010) . Participating students were those who heard about the survey via e-newsletter, word-of-mouth, or flier, and chose to complete the survey. To ensure the needed sample size was reached, the researchers sent an email with the survey URL to faculty members asking them to pass it along to their classes. The researchers also spoke to three classes in the Dale Bumpers College of Agricultural, Food and Life Sciences (Bumpers College) to promote the survey.
The study used a 26 item web-based questionnaire hosted on Qualtrics to collect data from the sample. The Tailored Design Method was used to construct and implement the instrument (Dillman et al., 2009 ). The researchers modified an instrument from a similar study conducted at the University of Arkansas. Faculty members with survey expertise assessed the original instrument for content and face validity as well as the modified version used in this study.
Reliability coefficients were calculated by randomly selecting 10 students, both graduate and undergraduate, who were a part of the sample (but who would not participate in the larger study) to pilot the survey as a measure of instrument stability. Of the 10 students randomly selected to participate, 7 fully completed the pilot. The researcher then organized the results by the codes and used SPSS version 19 to determine reliability. Cronbach's Alpha was used to measure instrument reliability. In the pilot of this questionnaire, the pre-test was found to have a Cronbach's Alpha of 0.87. The post-test resulted in a Cronbach's Alpha of 0.81.
The first section of the questionnaire consisted of perception questions regarding participants' perceptions and interest in different water issues and uses, as well as the AWRC. For example, respondents were asked to identify their level of interest or concern about a variety of different topics in the water industry like water quality, water issues, water resources, waterways, and water research. Participants were asked to rank their feelings about 11 statements based on a 5-point Likert scale where 1 = very low, 2 = low, 3 = uncertain, 4 = high, and 5 = very high.
The next 10-item section of the questionnaire was designed to identify current University of Arkansas students who were interested in sustainability and/or water, leadership, research, graduate studies, and/or the AWRC. It asked respondents about their experiences on campus, interest in research, interest in receiving information from the AWRC, and preferred method of information transfer. This section also asked if respondents had previously received information about the AWRC. Finally, this section asked what kind of water research programs the respondent would like to see implemented on campus.
The final section of the questionnaire related to demographics of the respondents including age, gender, classification, which UA college the respondent belonged to, and the size of their home community. The study used this demographic information to describe those most interested in water. This information will be used to tailor the AWRC's communication strategies to the appropriate demographic.
After completing the pilot study, a panel of faculty member experts (N = 3) reviewed the results and made modifications to the questionnaire. The panel agreed more emphasis needed to be placed on the first section of the questionnaire to strengthen the survey and any resulting findings. The expanded section contained questions based on interest, awareness, and concern for various water topics and issues. The section originally had 11 statements to identify students' perceptions and was modified to include 30 statements, bringing the total number of questionnaire items to 45. The intent of the study was not changed. The researchers found the perception items (n = 30) to have a Cronbach's Alpha of 0.96.
The questionnaire was advertised via a university-wide e-newsletter, fliers, and word-of-mouth. Students could access the survey using a link from the electronic newsletter or a QR code on the promotional flier. As the Tailored Design Method suggested, an incentive was utilized (Dillman et al., 2009) . Potential participants were notified that five people would be randomly selected to receive $100 gift cards.
The findings of this study are limited to the participants of the study and cannot be generalized beyond the participants. However, inferences can be made to the findings. Descriptive statistics were used to gather means, standard deviations, frequencies, and percentages. Correlation statistics were used to determine any relationships and the strength of those relationships.
RESULTS
Information regarding participants' age, gender, grade classification, and college was collected. Of the students who participated in the study, 15.7% (n = 69) did not respond to the demographics section. The researchers realize this is a large drop in numbers. Question response numbers lowered gradually through the course of the survey, which could be attributed to students taking the survey on mobile devices and missing next page buttons. Qualtrics is not optimized for mobile devices.
The age of students ranged from under 18 to over 40. Students less than 18 years of age represented 0.2% (n = 1), students between 18 and 24 represented 65.5% (n = 288), students between 25 and 30 represented 11.1% (n = 49), students between 31 and 35 represented 2.7% (n = 12), students between 36 and 40 represented 1.6% (n = 7), and students older than 40 represented 3.2% (n = 14). Students participating in this study were 33.6% (n = 148) female and 50.7% (n = 223) male. Classification of students were 6.6% (n = 29) freshman, 14.5% (n = 64) sophomores, 24.3% (n = 107) juniors, 24.8% (n = 109) seniors, and 14.1% (n = 62) graduate students. The following colleges and schools were represented in the survey: 25.9% (n = 114) Dale Bumpers College of Agricultural, Food and Life Science, 1.6% (n = 7) Fay Jones School of Architecture, 21.1% (n = 93) J. William Fulbright College of Arts and Sciences, 8.6% (n = 38) Sam M. Walton College of Business, 8.6% (n = 38) College of Education and Health Professions, 17.7% (n = 78) College of Engineering, 0.2% (n = 1) School of Law, and 0.5% (n = 2) undeclared major.
Objective 1 sought to determine current UA students' perceptions of water resources and issues. The researchers divided perceptions into statements of awareness (Table 1 ) and concern (Table 2) . Results noted students were most aware of drinking water quality (mean = 3.23, SD = 1.14) and environmental water quality needs (mean = 3.11, SD = 1.12). Students' had the least awareness of the AWRC (mean = 2.23, SD = 1.10), and both water research being conducted at the UA (mean = 2.36, SD = 1.16) and volunteer opportunities for water-related activities and events (mean = 2.36, SD = 1.08). In addition, students were most concerned with drinking water quality (mean = 4.07, SD = 0.86) and the future of water resources (mean = 3.84, SD = 0.97). Students were least concerned with agricultural water quality needs (mean = 3.46, SD = 1.06) and waterways in Arkansas (mean = 3.52, SD = 1.03).
Objective 2 sought to determine current UA students' level of interest in water resources and issues, their perceptions of the AWRC, and their level of interest in receiving information from the AWRC. As shown in Table 3 , students were most interested in drinking water quality (mean = 4.10, SD = 0.87) and the future of water resources (mean = 4.02, SD = 0.95). Students were least interested in water research (mean = 3.06, SD = 1.21) and the AWRC (mean = 3.09, SD = 1.05). As mentioned above, students were also asked about their awareness of the AWRC (mean = 2.23, SD = 1.10). Last, students were asked to report their interest in learning more about the AWRC (mean = 3.15, SD = 1.18).
Objective 3 sought to determine relationships, if any, between university student interest, awareness, and concern of water. The researchers determined overall means for the interest, awareness, and concern statements, then ran a Pearson Product-Moment Correlation to determine relationships between students' overall interest, awareness, and concern for water. Table 4 presents the correlations among interest, awareness, and concern. Interest and awareness had a strong, positive correlation (r = 0.61, p < 0.0001). Interest and concern also had a strong, positive correlation (r = 0.75, p < 0.0001). There was a moderate, positive correlation between awareness and concern (r = 0.50, p < 0.0001).
Objective 4 sought to determine any relationships between students' class experiences (exposure to water topics in class), their interest in learning more about the AWRC, and their interest, awareness, and concern for water. Table 5 presents the correlations between students' class experiences, their interest in learning more about the AWRC, and their interest, awareness, and concern for water resources. The data showed a low, positive correlation between students who had taken a sustainability class and their interest in water (r = 0.18, p < 0.0001). There was also a low, positive correlation between students who had taken a sustainability class and their awareness about water (r = 0.24, p < 0.0001). Finally, there was a low, positive correlation between students who had taken a sustainability class and their concern about water (r = 0.16, p = 0.0018). There was a low, positive correlation between students who had taken a class that addressed water issues, water quality, or water resources and their interest in water (r = 0.28, p < 0.0001). There was also a low, positive correlation between students who had taken a class that addressed water issues, water quality, or water resources and their awareness about water (r = 0.36, p < 0.0001). Finally, there was a low, positive correlation between students who had taken a class that addressed water issues, water quality, or water resources and their concern about water (r = 0.28, p < 0.0001). Students were asked if they were interested in receiving more information from the AWRC and the researchers found there was a low, positive correlation between their interest in receiving more information and their interest in water (r = 0.44, p < 0.0001). There was also a low, positive correlation between their interest in receiving more information and their awareness of water (r = 0.29, p < 0.0001). Last, the researchers found a low, positive correlation between their interest in receiving more information and their concern about water (r = 0.39, p < 0.0001).
CONCLUSIONS
This study assessed students' perceptions of awareness, concern, and interest for a variety of water-related topics as well as their interest in the AWRC. The researchers found students were most aware (mean = 3.23, SD = 1.14), concerned (mean = 4.07, SD = 0.86), and interested (mean = 4.1, SD = 0.87) in drinking water quality. Students who reported a high level of awareness about drinking water quality comprised 32.8% of respondents. Additionally, 53.5% of students reported having a high level of concern for drinking water quality. Finally, 48% of students reported a high level of interest in drinking water quality. As indicated by the mean score and percentage of responses, most students reported being uncertain about their level of awareness of drinking water quality, but they were highly concerned and interested.
Students who participated in this study were least aware of the AWRC (mean = 2.23, SD = 1.10), with 67.6% of students reporting either a low or very low level of awareness. Interestingly, on average students were uncertain about their level of interest in the AWRC (mean = 3.15, SD = 1.18). However, 31.4% of students reported a high level of interest in learning more about the AWRC, while another 28.6% were uncertain about their level of interest in learning more. The data indicated that students' surveyed were not aware of the AWRC, but had some interest in learning more.
Because the AWRC is highly involved in research activities the instrument asked students about their awareness of water research and water research being conducted at the University of Arkansas. The study found 38.6% of students reported having a low level of knowledge of water research and 35.8% reported having a low level of knowledge of water research being conducted at the UA. This further supports the low level of awareness students have about the AWRC. The researchers believe the data shows that the AWRC has an opportunity to create communication messages to improve UA students' knowledge of water research, especially research related to drinking water quality, while improving students' awareness of the AWRC. Needs assessments like the one conducted in this study, are essential for identifying learning opportunities (Barnard and Parker, 2012; Rice and Atkin, 2013) .
In regard to relationships among current UA students' interest, awareness, and concern for water, the data showed a strongest relationship between students' interest and concern. The researchers believe students who are interested in water would also be concerned about water issues, and as their interest level rises so may their concern. Interestingly, the relationship between students' awareness and concern was not as strong, but still students' awareness and concern had a moderate, positive relationship. Finally, students' interest and awareness also showed a direct, positive relationship. It is important to note there were positive relationships Table 5 . Relationships between students' class experiences, their interest in learning more about the AWRC, and their interest, awareness, and concern for water. between interest, awareness, and concern, but we cannot determine if one causes the other or the scope of the relationship (McMillan and Schumacher, 2010) . The researchers believe this is important because students who are interested also have some level of awareness and concern about water. On the opposite end of the spectrum, students who have less interest will have less concern and awareness. This idea could be factored into future communication strategies, because it is reasonable to engage students with communication messages, the messages need to be interesting to improve students' level of awareness and concern. The data showed there were relationships among students' class experiences, their interest in learning more about the AWRC, and their interest, awareness, and concern for water. However, all of the positive correlations were low. Granted, the correlation between students' interest in water and their interest in receiving more information from the AWRC was highest and nearly moderate. It is important to note the correlations do not reveal the exact relationship between students' class experiences and their interest in learning more about the AWRC and their overall interest, awareness, and concern for water (McMillan and Schumacher, 2010) . However, we can determine there is some positive relationship (McMillan and Schumacher, 2010) . Students who have had more exposure to natural resource education may be slightly more interested, aware, and concerned with water. These same students may also have more of an interest in learning about the AWRC. Therefore, the AWRC can use this information to develop communication messages in order to reach its identified target audience. This information reiterates the conclusions drawn earlier regarding the need for messages to be tailored to the audience's needs and interests (McQuail, 2005) .
Overall, the means of the awareness questions indicated many students had low levels of water awareness or were uncertain about their awareness level. Students, on average, reported their concern and interest in water between uncertain and high. Although students may be uncertain about their water awareness, they have some level of concern and interest for water, which is consistent on a global scale, because people are becoming more interested in policies regarding natural resources (Cox, 2013; Singletary and Daniels, 2004) . Because students' have some level of water interest, an educational communication campaign has the opportunity to be successful in raising awareness.
Participants in this needs assessment showed concern and interest for water; particularly, drinking water should be a point of focus for the AWRC in future communication initiatives for students (Barnard and Parker, 2012; Rice and Atkin, 2013) . The researchers recommend the AWRC identify specific communication messages be tailored to drinking water quality to better target the interests and concerns of students (Barnard and Parker, 2012; Rice and Atkin, 2013) . The researchers also recommend future studies to identify various populations' interest, awareness, and concern for drinking water quality in order for organizations to develop targeted communication campaigns and, therefore, messaging that can improve understanding of drinking water availability, quality, and associated issues.
RECOMMENDATIONS
The researchers recommend the AWRC first address other water issues, such as agricultural water quality needs and water research, as they relate to drinking water quality.
Again, because drinking water quality was the topic most students were concerned about, using it strategically will better appeal to the audience (Barnard and Parker, 2012; McQuail, 2005) . For example, the AWRC could create signage with facts and specific messages about water and hang those signs at drinking fountains across campus. In addition, the messages could be tailored to students who frequent that building. In an apparel studies building, the AWRC might use messages about how much water is used to create a particular item of clothing. In a building used primarily by animal science or poultry science majors, the center could use facts about animal water consumption. Another messaging strategy would be to increase awareness about drinking water issues locally, nationally, and internationally. The AWRC could put signs at drinking fountains with facts about how many people are without clean drinking water across the world, or even facts about the drinking water sources in the area. People actively participate in their own learning and knowledge retention, so appealing to their interests can improve the effectiveness of the communication messages (Doolittle and Camp, 1999; McQuail, 2005) . If the AWRC decides to pursue an educational campaign targeting students, drinking water quality should be their focus and catalyst for information about other issues. They can use drinking water fountains physically as simply a prime location for catching someone's interest, and they can incorporate drinking water information into their campaign messages themselves.
The researchers recommend the AWRC use specific, educational messages tailored to increasing awareness of the AWRC and its activities (Rice and Atkin, 2013) . The AWRC should use the demographic information reported in this study to define a specific audience of students in order to effectively disseminate future communication messages (Barnard and Parker, 2012; Guth and Marsh, 2006; Rice and Atkin, 2013) . The data indicated 31.4% of students had a high level of interest in learning more about the AWRC. The 31.4% is their audience and they should try to reach these students directly. The AWRC should send representatives to speak with water and sustainability focused classes once per semester. They could also create a student advisory board to meet with their current professional/technical advisory board. This would provide feedback from students who are interested in the AWRC's activities. These students could be recruited from water, sustainability, or even biology-focused student clubs on campus. These students could then pass what they learn along to other interested students. The researchers believe this anecdotal look at water could have applications to other natural resource organizations, specifically water organizations. Future studies should focus on defining specific audiences among groups of people so communication messages are as effective as possible and global knowledge of water resources can be improved.
The researchers recommend other water centers, academic institutions, and natural resource organizations perform communication campaign needs assessments to determine their audience demographics, learning opportunities, and potential barriers (Barnard and Parker, 2012; Rice and Atkin, 2013) . Target audiences should be defined based on specific traits to improve the effectiveness of communication messages (Guth and Marsh, 2006; Marshall and Johnston, 2010; Rice and Atkin, 2013) . Furthermore, an audience is really a group of individuals, defined by their demographic and/or social similarities, who consume, share, and actively participate in information transfer (Doolittle and Camp, 1999; McQuail, 2005) . Thus, future research should focus on defining the audience groups who water centers and natural resource organizations need to target, while also determining the most appropriate messaging for each audience. Research on water is essential to develop sophisticated strategies for preserving and sustainably utilizing our most precious resource and global public and policymaker understanding of water research is essential to improving water resource use (Doerfert, 2011; Hanjra and Qureshi, 2010) . This study assessed current students at the University of Arkansas; however, future studies should be conducted to assess demographics, learning opportunities, and potential barriers among a variety of types of people locally, nationally, and internationally.
